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ABSTRACT

The study investigates how local school -districts behave allocating
their budgets among teachers,*.ptx-pLaLitsional educators, suR t per-
sonnel and non-personnel inpuIle.. Demands for school inputtrareasetmated
using U.S. ffice of Education to on the expendituie and staffing patterns

oflarge enr0,1216h ss o 4.0,,000"MiT11/44ifeol districts in the
l969-29 0 sckol year. In g ral, r resultg,,suggest that districts'

alloca ive behgVior at the margin is te 'different from their average

'allot tine behavior.' In particular, reliOlyely small proportions of budget
incriases (occasioned, perhaps, by reformsIth school 'finance) would be-
sgbcated to employing additional teachers. , 't

The research reported hers was supported by the U.S.'Office of
Education under ContractOEC-0-71-2533(099). I am thdebted to J. McCall,
K. Ryder, Is. and Stockflsch for their valuable suggestions and,to
B. Juba toe,his computatkonal assistance.
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INTRODUCTION

As a result of legal and'political developments during the',past

fivayears', major reforms in pchool finance may soot be undertaken in

many of the fifty States. Several states, notably Cali ornia, Minnesota,

and Florida, haVe already. modified their systems substantially. The

consequences in those states, and in others that are likely to follow ,

suit, will probably include major reallocations of funds among school

districts and may also result in substantial increases in aggregate, or

average, support. The question of how such districts will respond to

change is therefore, of far more than academic interest. At present,

however,-very little information bearing on that question is available.

The purpose of thiaatudi is to investigate how local school dis-

tricts behave in allocating their budgets among the main categories of

school inputs: teachers, other.pfofessional educators; nonprofessional

(support) personnel, and"nonpergonnel resources. We develop a model of

school district expenditure behavior,.designed to take advantage of the

available data. We describe the data and then discuss'our empirical

results (ptesented in tabular form in the Appendix). Finally, our con-

elusions and some of the limitations af,the analysis are outlined. .

A MODEL OF SCHOOL DISTRICT EXPENDITURE BEHAVIOR

The model represents. the behalior of a school district -that seeks.

to obtain the ':best" combination of resOurces.or inputs subject to an

exogenous'', determined budget and exogenously determined salary revels

and other input prides...1. We fOcus on the districts' expendituriiPehavior

+,

,



in_ the short run the alloc tiqn'of its budget for current operations)
:As

and neglect its decisions with res ect tb "fixed" school factors (e.g. -,1

capital items such. as buildings). We also treat all funds as equivalent
4

regardless of source and make no attempt to reflect linkages betWeen'I'

funding sources and specific resource allocation decisions. 2

Ourmodel of school district expenditure beflavfor is' based on the

premise that school districts behave .as if ley had consistent prefer

among.alternative combinations of school inputs, andAthat these preferences...,

can be described by utility, functions o %,t e form U'li(x
1:

i
S.

where x is the amount of the ithiscItol_inpuCiPurchased or hired. The
3., ,

. . 1
,

.4

use of input qUantities ai:arguments,in'thZopreference furittion is not -

. .411_

in accordance with the usual procedure in fac tot-demand studies; which 14 .
. .

_ _, .to derive factor demands from dtmands'for 400, outpUts and iechpoldgicai .:'e
. , - . ,,

. b-/ lir ,- ,

production (production' ftictiOns) .3 Ipit ;dealing difeCtly &*1 ' ''
, *4% .

relationships in

with trade-offs among

by two considerations:

output

demand

I "a
input categories inlIc vase of schoolingitioAlAiikiel -

.
.

(a) there is no reason to Aptmiet4 aaem!100141117---"
.4!.

maximizing behavior for school districts as undeKitsrtgiiel;
. e

notion applied to business firms [ ]; and .(b)

4
practical matter, there is.insufficient knowledge of production functions

in education (and even insufficient evidenceot their existence) to

as a

-e support, empirica -work bititdon an output-oriented spe fication of the
.

t1
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model.
4

We-leave open the questicn of whether hypothesized preferences among

input Categories derive from Subjective perceptions. of unctions

-

by'district decisionmakers, froia ttaditi8nal notions of what sets_of_

---
inputs make up a''goOd" education, or from bureaucratic motives, such as

staff enlargement or prestige. None of these is inconsistent withythe

basic formulation in terms of:trade-offs among different input categories.

e also leave open the question of the relative influence of district ad-
i

ministra teachers and their professional organizations, school board

members, community groups and, perhaps, other,interested,parties-/an the`

district's preferences: An agreement with the teachers' union which

establishes cnitimuin class size, for-example, can-be viewed as a district

"preference fft,a minimum number of teachers per pupil.-

. -

The explicit preference function we use is. a modified version of
-,...._

b

the additive-logarithmic utility function used to Auk:4 the linear

expenditurp system of consumer economics.5 We choose this particUlar.

4 r
function becanse'ofoits empirical convenience;'-the estimating equations

,

derived from the function are-linear. The form of the' function is:

a
1

U =
( E

E
C
1

a, a
)\ 4 (

. A

To.

)7 C3

3

where' the a
i

and _the C 'are parameters, and .

T
E
= number ofelemetari teachers,

TS = number of secondary teachers,

0
= number of all other professional staff serving instruction,

C
4 R - C

i.-5

N = number of nonprofeSsiTnab taff serving inptiuction,
, .

4 *re



j

E = number of elementary,pupils,

S number'of-secondary,pupils,

A = E + S,

x5= expenditures per p for administration, --

x
6
= nonpersonnei instru tonal expenditures per pupil,

.x
7
= eXpenuieures per pupil for attendance and health serviees,

x8= expenditures per pupil for pupil transportation, end

.

C

. : 4
f.,

x
9
='expenditures per_pupfl for plant operation and maintenance.r- Alk f

Thus, we are assuming that the district concerns itself with nine' inputs---

the respective teacher/pu pil ratios in its elementary and secondary schools, /

the ratios of all other Professionals and ofinOnprofessionale'to totat.pupils

and tie levels of expenditures per pupil in each of five categories.
6

The parameter C
i
can be interpreted as "minimum required" leVelof-

the ith input per pupil. These,minimum requirements reflect preeommitments

on the part of the district (e.g.1 the employment of tenured teachers,

ol5taining sufficient teachers to sa sfy an agreement with the teachers'

union regarding maxipumclass 4 bureaucratic motives or concept of

prestige (e.g., the district:s teacher/Pupil ratio will be'nopmaller than
, ,

the'teacher/pupii ratios of "comparable" distritts), or notions as to whish,,

inputs are'required to-provide a "quality" education (e.g., the National

Educational Assodiation's specification of the minimum acceptable teacher/

,*
pupil .ratio). Regardless, of their rationale,' the assumptioh that they must'

.

be.safisfied implies that decisionmakerh seek to maximize the increment to

ty provided by the consqmption.of resources eyond the minimum

requirements.
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The ai can be interpreted as measures of-therelative values the

district places on the var us inputs: Since the district i requi

(
.

to.obtain at least C. units of the th input, a portion of i

is preconiaittect.

Obtain amounts of

The parameter a.

budget--that port

It-is free td utilize -the- remainder. -

budget

its budget to

ihevarious inputs in excess of the minimumrrsquirements.

,

indicates the share of the district's discretionary
, .
.

ion of its budget not committed to meeting the minimum

/. ,
v,

requirements--that will be allocated to the acquisition of units of the

.',

ith,tnput beyond the minimum required.level.
7

-

Maximizing Eq. 1, subject to the budget constraint
8

where

E
+ T + T

0
P
N
N

A
+

E

i =5
.

b = hudget_for current operations, per puPil,-

P
T

average salary of professions' staff, and

P'= average sa of nonprofessional staff,

(2)

and solving for the endogenous variables, we obtain the system used for

empirical estimation. Thus,

xx' '31.o 4-

PTE
+ a

i3
P
T

A
a
i4

PN

where, x
1

(x
2.

) is expenditures per pupil for elementary

(secon ry) eachers, x is expenditurei per pupil for Other ro-

less nals (nonprofessiona s) and the'8
ij

(i = 1, ;.. s 94 4° 0, are

p'

1, t si* (3)

r.

fuftotiO f hlt al and Ci9
. .
.fa
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DATA

-6-

I

The Elementary and Secondary General Information.Snrvey (aSEGIS)

'files contain data collected by the U.S. Office of Education in'annual,

- twp-part surveys of stratified random samples of public school districts,

Part A of each survey obtains information on the district's schools, pupils,
,

and stafffor. the current school year, Part B of each Survey obtains

information on the district's reveles expenditures during'the

previsus school year. In order to develop a consistent data base on

staff and expenditures,. we merged ttrk expenditures data from the 1970

...

ELSEGIS file, the most recent available; and the pupil and staffing data

. -
. . .

,

City schpOCdistrict since its size and budget were so different from

the norm, even at'. large districts, as tb make it a special Case.

Ideally, the model should include measures of the characteristics of °

from the 1969 ELSEGIS file, for the 671 district whose enrollments ex-
. -

.

seeded 10,000,puAls in 1969.1° We eliminated'58 districts that served

'onIy,-eletentary or only secondary stUdents oh the grounds that the-ex

penditure behavior of such AistrictS was apt to differ from th ahavior of

districts that served pupils at all levels. We also eliminated the New York'

the population served by ihedistrict to allow for the possibility that':

school districts serving different "kinds" of students will have different

preferences for inputs. However, the ELSEGIS files do mecobtain diltaob

\

the charactdristics of the community in which a district is located or of
. .

-the students it serves. ,They do, however, identify the region (North ?ctiantic, ---

,
.

..-

, 4. 1.-.. A. 4 0 a i, ,
Great Lakes and'Plains, Southeast; -44Si4.0,8' *ittl'lnOlettopo itah status /
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"'7

of the diStrict. The latter variable indicates whether the dtstridt is

located in the Central city of a county in a Standard Metropolitan

uStatistical.. Area '(SMSA), elsewhere in a'SRSAor outside a SMSA.11

RESULTS

On the assumption,that"the districts in-a region having the same

metropplitan statusoserve relatively homogeneOus communities, ne divided the

large- districts in 12-groups by, metropolitan,status-and region and
, .

separately estimated the model foe:the districts in each group.
12

.The

'

.results of the 108'regreastons are presented in the Appendix.

Tab-lerl 'summarizes our principal conclusions regarding frchool district

, ...

.
',expenditure behavior. The entries in the table are the e$t d values. of.

the parameter a, for each district type associated with eac school input.
. 1

.

;-
- .4

is parameter dicates the..portion of a district's discr tionery budget; (

hat Would be Allocated to a ftli school input. .3. Given he assumption

. .

that district-s! budgets are sufficient to meet the minimum xtqui"rpTents for

each input, these parameters are estate of how school districts would

allocate incremental funds among school-inputs.

P

,
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.
el of expenditures for at inputis la e :relative to discretionary

expenditures for that input, and if the lei .requirements are roughly_

. -

the amb:for different types of distil.cts, their the proportion of total

It is interesting to compare these estimates of district a/locative

l,
/behavior at the margin with their respective verage behavi TS. ,ISbft 2

Fr'
. ..

Idisplays for each type of district the dis
,. .

tion of budget for current

operations-per.pupil among the inputs, oalcula at the bean. l'ere'is,
.

far less'variabilityamong the different types of distri(tS in terms of

the portion Ofttotal budgeti allocated to each input as compared to the
. . .

for this edifference is thatportion of discretionary budtets. The reason
0.

the share of a distAct's total budget allocated to'an input reflects both

its expenditures. to provide the minimum raw:tired level of that input and

its discretionary expenditures.fo at If- the miniMumiecidired.

expendltures allocattd to each input would be apprTamatelythe same for

different types of districts even though the prOpor"tiobs of discretionary

expenditures allocated to each Input,wace much different:

CompariAg the entries in Table 1 with those ip,Table see that

although 4istrictstend to spend roughly 33 percenigftheir ental budget.

for eleuntary teacher they would allocate a much smaller share -- roughly

15 to 20 percent - -of a bud et incre;sse. to eletentary teachers. Similarly,

the share of an increase in a,districalm budget that wohld.be alloca to

11 13

5'
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a

secondary teachers - -again, roughly 15'to 20 percent - -would be much smaller

than their share of,,tbe total budgetapproximately 28 percent. .0n the other

hand, other professionals account for ab9ut 10 percent oi'distri4s1 total

budgets but something like 20to 30 percent of*an increase in a 'district's,

budget would go to increased expenditures, for other professionals.

Summing the shares of total 44'budgets alolocated to elementary and

'secondary teachers and other professionals; we set that districts tend to

spend 70 to.75-PtiCent of their budgets for educational professionals.

If we sum the estimated portions of discretionary,4budgete allUe;ted to
1.

educational professionals as a group, we:obtain combined, estimates df

about 50 4619 percent.

r

Since,the budget share allocated to.e ionar proies ioftals"...__,

k .

at -the margini$ substantially' smaller thaniette_average:i the budget

allocated to professionals ftienotOiOtekionais and nonpers
; , ,4,

-,, ,

inputs must occur at a marginal rate substantially larger than the average

rate of expenditures for inputs in these Categories. :Comparing labinsii and

. -;

2, we see that-each of the six remaining" inputs generally receives a' share

of the diecretionary budget .greater than that of the total budget. The

4
difference is smallest fol. a

other, instructional Inputs:
.

We also estimated the derived demand equations corresponding to the

e and health 'services an test for

first 'three equation& of themstem Eq. 3; for example,

4 4.

'10
8

E 12 '10 P E. 11 PTE

i

$

A
... NA

-

.

.

13 E..
+

.1. PTE a

9

and similarly forAhe teacher/pupil ratioin seContary schools and the;Tatid

of "other" teachers.'Wtpt students. 'The values of R
2
and the F-qtatietke .

, , -

;15, =
.r:
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obtained for each estimation were lower those obtained

" from the estimation of the corresponding expe nditure equation. However,

the parameter estimates were not greatly'affected. In particular, the

estimates of Bid, Bo, and e" were virtually identical in the two sets

of estimates for i = 1, 2, '3, for all 12 region by metropolitan-status

samples. The estimates of
10

and Si2 were somewhat less stable across

the, two approaches, butthe differences were never large.

LIMITATIONS OF THE ANALYSIS-.

The policy issues addressed in this study hinge on district responses,

4 1.- -

in terms of their expenditures for various school inpuva, to changes ins'

their budgets. An appropriate approach would clearly fnclude a longitudinal

analyst's in which chaeges inFdistrict budgett were related to changes,in
d.

their expenditure pattirms.--Unfortunately,-the only national data base tar-;

school district expenditures and staffing patterns,' the ELSEGIS files,

does not lend itself to this approach. Changes i a istitces, expenditure

patterns could b e'related to changes in its budget only i the district were
.

includid in the sample for three consecutive_ years. The ELSEGIS'design,

a random sample of districts stratified by enrolilmentsize, yields too

few-s-u cases. to support empirical analysis.
.

. The.definition of district type used in this analysis leaves much

to be desired. We use region'and metropolitan status to distin4sh among

districts because these-are the only variables in the ELSEGIS files'related

to the'community each distiict serves.-/The results of the empirical work

demonstrate that different-types of districts exhibit ma rkedly different

S



fr

expenditure behaVior at the margin despite the 1jimilartty in overall

expenditure atterns. We presume that more taningful (that is, more

directly related tb a community's educatio needs and priorities)

descriptors of district type would

considerably.

Finally, we have used average teachers' salary. This may not be a

ante the cKality of the estimates

particularly accurate estimate of the price of.a teacher Co the district.

A teacher's salary depends upon his or her degree level and experience.

The price of an inexperienced teacher with a Bachelor's degree can be

one-half to two-thirds the price orca teactif*SiFielk_htlilKlears of

experience and possesses a Master's degree. How much it costs a district

to hire a teacher depends upon the kind of teacher it hires.. However, we

lack.the data needed to assess the-districts'- priorities, in this regii4..

%

S

f7
61. d

11'

, 4
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FOOTNOTES

1
Federal and state aid, which Account for roughly half the average

district's revenue receipts, are determined by funding formulas'based on
factors not under local control (e.g., number of disadvantaged students).,
[7,12] The numerous studies of the.eterminants of local revenues con-
aistentlYlind that the tax, base (assessed property value) per pupil and
other variables beyo district'e control, explain better than 80 percent
of the variation imodfrdistrfcts." [3,6,7] Further,- most large distriCts
have reached state imposed limits on local property tax rates and cannot
increase local revenues, given the tax base, without specific Approval
from the voters. And, since the late 1960s, proposed tax increases have
not fared well at' the polls. A ] . Studies of local revenues have also
shown that teachers' salaries e not a significant predictor of locally
raised revenues. [1,5] Neith r,theory nor previous research suggests.
that.specific expenditures de sions enter the determination of teachers'
salaries. [e:g.,..15] In sum, this analysis focuses on one.patt of what
can be viewed as a block recursive system. [14]

0.4=

2Districts tend'io use fUnds'for their own prioraieg and
despite attached categorical putposes and rastrictiont .:[11] Most state
aid is. general .Purpose'and lOcal revenues, half the average district's

budget, are totally.unconstrained, providing adequate opportunity for
subbtitutiOn.

iy

3
For example, [5] estimates the demand -for teachers in th4 context

of a traditional model of the derived demand fer inputs.

4
The lack of adequate measures of educational outcomes may affeCt

educational decisionmakers as well as economists. School ditstrict officials,
may use inputs as proxies for educational outcomes or quality even though
they wopld not itispoe-tof an educational-production function:

0

",
5
See'[4] ox [10] for detailed discussions of the linear expenditure

t
system.

6We define all 'variables in per-pupil terms.to minimize the
of expenditure patterns in the large distkicts.on the results.

.7Assundng Earsl, an arbitrary normaiizati

Act
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FOOTNOTES (Continued?

'8We assume that no borrowing is allowed to support, current operations

and that the district does not accumulate cash balances.

9Since E+S=A, the term in PTS/A is algebraically eliminated.

10"Few smaller-districts were included in,both the 1969 and 1970 surveys.

11The "metropolitan, other" districts ten suburban, although a

few are r al. The rfon7SMS4 districts lud- , small towns,

and cities hat lie outside SMSAs. In school t t include'both

the central ity-and surrounding areas, a 50-percent rule is applied.
Dade County, Florida, for,example, is a single district classifiedpas

"metropolit , other" because less than 50 percent of its pppils'are in

the central city- MAW,

Z, The nine expenditure equations in the systila contain a total of 45 .

parameters to be estimated. However, each -of these parameters is a function

- of the 18'structural-parameters of the assumed district preference function

(eq. 1). Clearly the kJ are not independent. Park [10] outlines-a

,statistical procedure for the estimation-of expanditnre systems,-such'as
the one examined her* that yield consistent,.meximum likelihood,estimators
for aii. However, that procedure requires more time and resources than

were available for this Analysis. ,Moreover, we wished to test the model

with thedata to discover whether or pOt an unconstrained estimation of'

the'expenditure system would yield parameter estimates'that approximately

'satisfied the implicit relationships among ail. Accordingly, we estimated
each of the nineexpenditure.equations of the system ( q.. 3) independently.

13
The coefficient of b n e its equation, 8j, is the estimate of ak.

.

19

z
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